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Prof. Barling 
OIVXBIOBf HI RgQOMP 2k Bov 59 

She rules usually given for unrounded* fixed point division ax* (l) 
• 78 bit dividend in the A and the R agister*, divided by a 39 bit 
divisor in memory, yields a 39 bit quotient in A, vith a remainder 
in R. (a) the binary scale of the quotient la the scale of the 
dividend sinus the scale of the divisor. (3) She remainder, in R, is 
at the same binary scale as the divisor. 

these rules ere of course, correct, but confusion can still arise con- 
cerning the exact nature of the reamlnder after a division, the asthod 
of determining the remainder given in the following examples say, there* 
fore, he of Interest. 

KAMPia (1). to divide kO XQ at b 39 by 3 at b2. 

k0 1Q at b 39 

" ■ " » 13 1/3,^ at b 3T i* this number vlll hold. 
3 10 »tb2 10 

• 33 1/3, « at b 39 if this number vill hold. 

• 10 



(13 1/3 has been multiplied by k to compensate 
for the change of 2 In the binary scale. } 



Bov 53 st b 39 vill hold in A, and so this will be the content 
10 

of the A register; it 1« equivalent at b 37 to 13*Z5 10 « 

the remainder, in R, vill be 1 at b 2 (the '1 " is the numerator of the 
1/3 in 53 1/3 above). 

c 



Thus, the actual contents of the A and the R registers after this 
division will be 2 



. . . o 1 1 o i ^a i 



(A) - 13-15 »t b 37 



H 



1 A o 
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R « 1 at b 2 



Ihie may be cheeked by Multiplying back as follows : 



kO.-. at b 39 

~& 13.25 10 at b3T + ^f|. 

3 10 *t b 2 

Multiply by 3 10 at b 2:- 

^io at b 59 ■ 39#T5 10 ** b 59 * X at * 2 



1 at b 2 in the R register is the equivalent of 
.25 at b in R, or of .25 at b 39 in A and in R 
together, so 



*°10 ** b 39 * 39#75 10 at * 39 * ' 25 ftt b 39 



" **°10 ** * 39 ' ** ** espected. 



BCAMPU (2), *b divide fcl_- at b 38 by 6 1A at b 3 



10 



'10 



kl ^ at b 38 

10 



- (6 5/6) at b 35 if this nusber vill hold 
10 

• (109 2/6) at b 39 if this nuaber vill hold 

(6 5/6) has been Multiplied by 16 to coapensate 
for the shift in scale). 
2c 



Wow 109 at b 39 vlll hold in A, and ao this vlll ba tha contant of 
tlit A raglatar.; it is aqulvalant to (6 1}/16) at b 35* 

lha rmminAmr, In H, vlll bt 2 it ^ 3 (tha manarator of tha fraction 
la 109 2/6). 2faua, tha coatanta of A and of It vlll bai 
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A 



1 0.0 

— £ 



(A) - (6 1>A6) 10 «t b 55 



(a) • 2 b 3« 



Chocking this: 



6 10 stb3 



=P (6 13A*)^ »t b 35 + f $g . 



Multiply by 6 »tb j: 

41 at b >8 » (MO 1*0.6) ^ at b 36 -i- 2 'at b 3 
10 10 

2 at b 3 la tha R raglatar la tha aqufrralaat of 2 at b te 
In tha A and tha R raglatara to$athar # or of 2A6 at b 36, 
ao 

kl at b 36 - (40 lVl6) at b 36 ^ (2A6) at b 36 
10 10 10 

" 4l VA at b 36, aa la aspeetad. 
10 

Diylaion by 1 la partleuLarly latoraatlng, and la lUuatratad by tha 
naxt thraa asamplaa. Botiea that tha ma&ara isaad ara aov ootal rathar 
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ttUMI flffltlaal 

KAgra(3). *> AlTrta« 7.250 ft at b 39 by 1 at b 1. 

7.850 Q at b 39 

— r-rr-j » 7 550g at b 38 if that auaber will hold. 

8 16.580 Q At b 39 If that awfear vill holt. 

Bov l£ Q at b 39 vlll holA la A, and la tha atKhP«laftt of 7g at b 3d. 

Sho raaalader is .52O3 at b 1 la R. 



laftw* J> A^ J J° - * 9 -4. . 0...3L 9~ 

After 01110 |0 101010 



SXAMPLg {k)< «R> divlda 7.250 3 at b 39 by 1 at b 2 

7.250 Q at b 39 

— j, >t ^ ^ » 7.2500 at b 37 If that awfear vill hold. 

5 35.2*Og at b 39 If that number will hold. 



■ov 3$3 «t 39 vili hold la A, and la tha a^uivalant of 7«2g at b 37 
the raamlndar 10 »240q at b £. On* 
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Before 111 

./ / if.., 



,0 1010100 

-^ 1 — i 1 1 — u 



■ ■' ' ' ' '' 1 i I t I I 

— «,- — _, ,, — „ — ys, — yr x — 4. — „ _» 4_. 



After Oil l'O' 100010100 



A R 

BCAMPH (5). ft> divide 7.250 8 a* to 39 toy 1 at to 3 

T'ffi? . *!* . ?? . T.250 8 *t to 36 If that auefeer will hold. 
1 At to 3 

• 72. 50^ ftt to 39 If thAt ftwitr will held. 

low 72a at to 39 *ill hold 1a A, And if the ewlVAlent of 7*2g At to 3^« 

She remainder it .50g At to 3 in B. Shues 



111 OlolOlQO 

tL^JL.-^. — .k .,.„.^.. u— -+.. 1 ( \r <- 



— -7— ^- ./ ^ 

1^1 1- 0^1/0 



.' ^-^JU-1 .! I -i— * 
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A ft 

Botlce thAt a 'division toy 1 At to n proiuaee the eem* effect aa a 
Long left Shift" aa fer aa the content of A After the procreee ie 
concerned; tout it ie sot a true Long Left Shift, for the toite 1a R, 
other then the firAt a toite, ere not ehifted At All. The oonteata of 
A, and the firat n toita of R, are Long Left Shifted a place*, the 
i AAAAlniliiq toite in R are left mehaa$ed, and the vacant placet at 
the left end of R ere filled with seroa. Ae a reeult, a Long Left 
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Shift of 3 placet* produced in this Manor > does not gi*e the 
result, tvn In the A register, ss three successive long Lift Shifts 
of on* pises ssch. this Is illustrated belov: 

A X 
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thrse separate shifts of out pises eseh, produced by s division 
by 1 stb 1. 
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Division by 1 st b 3 to produce s left shift of 3. 
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